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FOREWORD 
 
Assalamu’alaikum warahmatullahi wabarakaatuh and greetings. 
 
This proceeding contains selected papers of 1st International Conference on 
Chemistry, Pharmacy, and Medical Sciences (ICCPM) which held on November 26-
27, 2018, Santika Hotel, Bengkulu-Indonesia. The conference which was organized by 
the Department of Chemistry, Faculty of Mathematics and Natural Sciences, 
Universitas Bengkulu.  
 
The ICCPM 2018 is attended by more than 100 participants. In terms of origin, the 
participants of this ICCPM are coming from 6 countries i.e. Indonesia, Japan, US, 
Malaysia, Thailand, and India. The conference is the first international conference 
organized by the Department of Chemistry, Faculty of Mathematics and Natural 
Sciences, Universitas Bengkulu and is expected to be held continuously every three 
years. 
 
The conference particularly encouraged the interaction of research students and 
developing academics with the more established academic community in an 
informal setting to present and to discuss new and current work. Their contributions 
helped to make the conference as outstanding. The papers contributed the most 
recent scientific knowledge known in the field of Organic Chemistry, Material 
Chemistry, Pharmacy, Agricultural Chemistry, and Miscellaneous topic related to 
chemistry. 
 
Our deep gratitude is strongly forwarded to all individuals who took part in the 
conference, especially the keynote speakers, invited speakers, all the presenters 
and participants as well as all students and staffs who have been involved in the 
preparation and execution of the conference and the publication of the 
proceedings. Our deep gratitude also forwarded for all reviewers the manuscript for 
this proceedings. 
 
These Proceedings will furnish the scientists with a good reference book. I trust also 
that this will be an impetus to stimulate further study and research in all these areas. 
  
Bengkulu, 30 November 2018 
General Chair of ICCPM 
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Abstract. Pepper is one of the important plants cultivated in Indonesia. Diseases caused by Geminivirus have 
surfaced an important problem in pepper. Many of conventional strategies have been applied with 
unsatisfied results which are based on the reduction of virus vector. As an alternative, host-plant resistance 
induction is potential for providing long-term and wide spectrum resistance. Salicylic acid is crucial to 
establish systemic acquired resistance and produce pathogenesis related (PR) proteins. The pathogen 
response in plant via the SA pathway showed less susceptible of virus infection, indicating that SA can act 
as inducer to reduce Geminivirus infection. In this work, resistance to Geminivirus infection was induced 
using SA treatment. The resistance was identified by virus accumulation via PCR. SA was applied at 
different concentrations to promote the SAR of peppers. The treatments showed significant result in 
reducing virus infection and the effective treatment was SA 1mM relatively to control. 1 week analysis 
showed virus accumulation were decreased during first, third and fifth weeks after inoculation. This study 
concluded that SA is potential for reducing Geminivirus infection in peppers through induction of 
systemic acquired resistance. 
Keywords: Geminivirus, salicylic acid, SAR, pepper 
A. Introduction 
Hormonal compounds in plants function in regulating 
plant growth and defense [1]. When an invasion invades 
a virus, these compounds interact with each other to 
produce a system that is proportional to the type and 
quantity of virus attacks [2]. 
In the ETI system, plants activate hypersensitive 
response (HR) which induces cell death in the area 
where infection occurs [3]. This process coincides with 
active systemic acquired resistance (SAR) that responds 
by sending signals to uninfected areas, resulting in active 
plants lasting for several weeks [4]. In the case of the 
tobacco mosaic virus (TMV), HR activity produces 
resistance not only to TMV but also to other pathogens 
[5]. This resistance via SAR depends on hormonal 
compounds of salicylic acid, which will induce the 
expression of protein pathogenesis related protein (PR) 
[6-10]. SA signals originating from infected areas will be 
transmitted via protein transport to all areas of the plant. 
In particular, depending on the type and interaction of 
plants with viruses, salicylic acid forms a complex with 
other molecules [11]. 
Salicylic acid has been shown to play an active role in 
plants producing resistance to viruses. This activity was 
observed in tobacco plants infected with TMV. In 
transgenic tobacco plants (lack of salicylic acid), it is 
observed a decrease in SAR induction activity and an 
increase in plant infections [12]. The response of 
salicylic acid was also observed in potato virus Y (PVY) 
and tomato ringspot virus (ToRSV) infections. In 
transgenic plants (lack of salicylic acid), it is observed an 
increase in the spread of viruses and symptoms in 
physiological plants [13]. This article focuses on the 
treatment of SA for reducing Geminivirus infection in 
peppers. 
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B. Results and Discussion 
2.1. Geminivirus DNA Isolation 
DNA Geminivirus has an average size of 2000 bp. DNA 
Geminivirus consists of coding sequences that produce 
functional proteins for multiplication and dissemination 
of new virus particles in plants. One of the coding 
sequences can be used to measure the number of viruses 
representatively. Therefore the stages of DNA isolation 
is very important to obtained Geminivirus DNA. 
2xCTAB was used as the isolation method and the 
results showed variety of DNA concentration (Fig 1.) 
The results of DNA isolation showed differences in 
concentration which can be seen from the thickness of 
the band produced. This occurs because of the process of 
DNA isolation not only DNA of geminivirus but also 
plants. In thick bands it is likely DNA from peppers. 
Whereas the thin or unobserved band may contain DNA 
of Geminivirus which can be used as a template for gene 
amplification by PCR. 
 
Fig 1. DNA isolation of SA-tretaed infected plants. A) 2 
days post treatment (dpt), B) 4 dpt, C) 6dpt. First 
letter represents SA Concentration; A=1mM, 
B=3mM, C=5mM. Second number represents 
replication. Third number represents day post 
treatment. K is control. 
 
l 
2.2. Amplification of Geminivirus gene and 
Virus accumulation Analysis 
This article uses pAL1v1978 and pAL1c715 primers to 
analyze virus accumulation. These primers are universal 
primers and have good specificity to detect Geminivirus 
commonly found in Indonesia. Amplification using these 
primers produces a PCR product with a size of 1600 bp. 
The brightness level of the band represent the 
concentration of PCR products (Fig 2.) 
Fig 2. PCR amplification using pAL1v1978 and 
pAL1c715 primers. A) 2 days post treatment 
(dpt), B) 4 dpt, C) 6dpt. First letter represents 
SA Concentration; A=1mM, B=3mM, C=5mM. 
Second number represents replication. Third 




Amplification result showed the plant treated with 1mM 
SA at 6dpt produces bright PCR product, means the 
virus accumulation was higher. No PCR products were 
observed in 2 and 4 dpt. However, the product PCR was 
only observed at one of three replicates. This result 
suggest 1 mM of SA solution is effective against 
Geminivirus accumulation. 





































Table 1. DNA Concentration and PCR Amplification Analysis
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C. Conclusion 
Concentration of 1mM SA to plants infected with 
Geminivirus can experimentally reduce the accumulation 
of Geminivirus particles analyzed by using PCR. 
Additionally, the use of a higher concentration of SA 
showed the same results, and the accumulation of viruses 
can still be observed on 4dpt day. The results suggested 
that the lower concentration is more effective against 
Geminivirus. Further observations are needed to 
ascertain the effect of SA concentration on chili plants 
infected with Geminivirus. 
D. Experimental Section 
4.1. Plant Material 
The present study was used 30-day-old geminivirus 
infected pepper (Capsicum annuum L.) as the plant 
material. The peppers were sprayed with 1, 3, and 5 mM 
salicylic acid solutions. The effect of treatment were 
studied after 2, 4 and 6 days post treatment (dpt). All 
experiments were conducted in triplicate. 
4.2. Geminivirus DNA Extraction 
Genomic DNA was extracted from the young leaves of 
pepper using a cetyltrimethylammonium bromide 
(CTAB) method.  
4.3. Amplification of Geminivirus gene and 
Virus accumulation Analysis 
Amplification was carried out by using pAL1v1978 and 
pAL1c715 primers. PCR was performed under the 
following conditions: in the first phase, DNA was 
denatured at 94 °C for 3 min, followed by 20 cycles at 
94 °C for 30s, 68 °C for 45s, 72 °C for 60s, with the 
annealing temperature decreasing by 1°C per cycle. In 
the second phase, 25 cycles at 94 °C, for 30s, 58 °C for 
45s, 72 °C for 60s, and final extension at 72 °C for 5 
min. For inner primers, Touch-down PCR was 
performed under the following conditions: DNA was 
denatured at 94 °C for 3 min, followed by 94 °C for 30s, 
annealing 52 °C for 45s, and extension 72 °C for 60s. 
The concentration of PCR products were scored by using 
DNA lambda as reference. 
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